THE ANTI-TUMOUR effect of Corynebacteriumn parvum has been repeatedly demonstrated (Woodruff and Boak, 1966; Halpern et al., 1966; Currie and Bagshaw, 1970; Woodruff, Dunbar and Ghaffar, 1973) . In order to further elucidate the mechanism underlying this phenomenon, the effect of lymphoid cells from C. parvum treated mice on the syngeneic mouse fibrosarcoma cells has been studied in vitro. MATERIALS AND METHODS illice.-CBA mice 7-9 weeks of age were used as donors of both the tumour and the effector cells in these experiments.
Tumour.-The tumour studied was a CBA fibrosarcoma originally induced with methylcholanthrene and now in its 15th transplant generation.
Tumour cell cultures.-Tumour cell suspensions were prepared from freshly excised tumour by pronase digestion as described in a previous communication (Woodruff and Boak, 1966) . The cells were grown in vitro for at least 10 days in the growth medium (RPMI-1640 medium containing 10% foetal calf serum (FCS), 2 mmol/l glutamine, 100 u penicillin/ml and 100 ,tg streptomycin/ml) before they were used in the cytotoxicity tests.
Effector cells. Mice were injected with 0-2 ml of 7 mg/ml C. parvum (Burroughs Wellcome, WEZ 174) i.p. and spleen, lymph nodes, peripheral blood and peritoneal exudate cells were obtained from these mice either 4 or 7 days thereafter. Mice of comparable age and sex injected with phosphate buffered saline served as donors of control cells. Periph-eral blood leucocytes were obtained from heparinized blood by the sedimentation of red cells with plasma gel. The spleen and lymph node cell suspensions were prepared by gently disrupting the organs in a glass homogenizer. Peritoneal exudate cells were obtained by washing the peritoneal cavity of anaesthetized mice with 5 ml of RPMI-1640 containing 10 u/ml of heparin. Various cell suspensions were washed twice in the growth medium, the cells were counted and adjusted to a suitable concentration.
Removal of glass adherent cells.-Peritoneal exudate cells from mice treated with C. parvum 4 days previously, or from control mice were suspended in growth medium at a concentration of 2-3 million cells/ml and 5-6 ml of this suspension was incubated at 37°C in a glass medical flat lying on its side. After a 30 min incubation the non-adherent cells were decanted and centrifuged at 150 g. Seeger and OwAen (1973) .
Presentation of results.-The results have been expressed as the geometric mean of counts per minute (ct/min) from 6-8 cultures with the limits of one standard error. The cytotoxicity index (CI) was calculated from the formula CI _ (N -T) x 100 N where N = mean count in cultures containing effector cells from control (unstimulated) mice and T = mean count in cultures containing similar cells from mice treated with C. parvurn. P values were calculated by the standard two-tail Student's ' t " test.
RESULTS
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366 (317-424) (Table I) . Peripheral blood leucocytes did not cause nearly such drastic inhibition even at the very high (80: 1) effector to target cell ratio (Table  II) . Spleen cells from C. parvurn treated animals (Table III) exerted an antitumour effect usually comparable with but sometimes greater than, that exerted by peripheral blood leucocytes. In contrast with peritoneal exudate, peripheral blood and spleen cells, the lymph node cells from C. parvurn treated mice exhibited very little anti-tumour effect and caused only a modest inhibition of tumour growth at the very high (400: 1) effector to target cell ratio (Table IV) . From a direct comparison of antitumour activity of different cell populations obtained at two different times after C. parvum treatment, there is some suggestion that the anti-tumour activity in spleen (Table III) and lymph nodes (Table IV) increased with time whereas that in the peripheral blood (Table II) decreased. No obvious change in the anti-tumour activity of peritoneal exudate cells was noted over this period (Table I) Finally, it should be noted that spleen cells from normal mice also showed a strong anti-tumour effect (Tables III and  IV) . However, the lymph node, peripheral blood and peritoneal exudate cells from normal mice did not have a very significant effect on the tumour growth. A number of observations have been reported which clearly point to the role of macrophages in tumour cell destruction both in vivo and in vitro (Den Otter, Evans and Alexander, 1972; Hibbs, Lambert and Remington, 1972; Keller and Hess, 1972) . Furthermore, the observations from this laboratory indicating the relatively slower growth of methylcholanthrene induced fibrosarcomata in T cell deprived mice and the inhibition of tumour growth in these mice by C. parvum lend further support for the view that macrophages play an important role in tumour cell destruction (Woodruff et al., 1973) . Considering the existing evidence for the powerful action of C. parvum in stimulating the reticuloendothelial system (Halpern et al., 1964; Smith and Woodruff, 1968; Collet, 1971; Adlam and Scott, 1973;  O'Neill, Henderson and White, 1973) , it is tempting to speculate that the antitumour effect of various cells from C.
parvum treated mice observed here may be mediated by the macrophage contents of these cell populations. The relatively high efficiency of peritoneal exudate cells in inhibiting the tumour growth in vitro supports this view. Furthermore, the removal of the anti-tumour activity from the peritoneal exudate cells from C. parvum treated mice by incubation on glass surfaces provides a strong evidence for macrophages being responsible for the inhibition of the tumour growth in vitro.
From the anti-tumour (70% inhibition) effect of normal peritoneal exudate cells at the very highest effector to target cell ratio (80: 1) in one experiment (Table I ) it might be suspected that the C. parvum treatment merely increased the number of macrophages in the effector cell population but this seems an unlikely explanation. In our experiments the glass adherent cells in the peritoneal exudate from C. parvum treated animals increased only to 70% compared with 50% glass adherent cells in the peritoneal exudate from non-treated animals, and in order to account for a 90% inhibition by the peritoneal exudate cells from C. (Table I) one would have to postulate an astronomical 16-fold increase in the macrophage population in the peritoneal exudate cells from C. parvum treated animals. This is obviously far more than could be achieved even if all the cells in peritoneal exudate of C. parvum treated mice were macrophages. Further studies are, however, in progress to test the effect of purified macrophages from C. parvum treated and normal animals on tumour cell growth in vitro.
In these studies only tumour cells were used as the target. It should therefore be stressed that the aggressor activity of the macrophages from C. parvum treated mice may not necessarily be restricted only to tumour cells. Indeed, there is some evidence that macrophages from C. parvum treated animals will damage normal syngeneic fibroblastic cells (McBride and Taylor, personal communication).
While the results reported here convincingly demonstrate the anti-tumour effects of lymphoid and peritoneal exudate cells from C. parvum treated mice, and the evidence presented strongly indicates the involvement of macrophages as effector cells, the complementary role of other cells cannot be categorically excluded. Further studies are therefore being carried out to confirm the role of macrophages and the possible involvement of other cells from C. parvum treated mice in the inhibition of tumour growth both in vitro and in vivo.
The mechanism by which the macrophages acquire the anti-tumour activity is at present unknown. It is conceivable that they underwent a process similar to the " arming " described by Evans and Alexander (1972) but this would require the presence of significant amounts of C. parvum antigens brought over by the macrophages into the culture system. Experiments to test this hypothesis are also in progress.
